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) Pneumatic devices.

@ It is well known to use pneumatically-operated
devices for handling containers, such as, gripping
finger mechanisms and suction devices. However,
the former type of mechanism can be unstable and
the contents of the container can easily be spilled as
the container is moved from one location to another.
In the latter type, the top of the container needs to
be undamaged to ensure proper engagement. De-
scribed herein is an improved pneumatically-oper-
ated device in which a plurality of pistons (22, 24,
26, 28, 30) are housed in a body portion (10), the
pistons (22, 24, 26, 28, 30) being operated by an air
supply to move a split ring (40) into and out of
engagement with a container to move it from one
location to another.

Rank Xerox (UK) Business Services
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Field of the Invention

This invention relates to pneumatic devices
and is more particularly, although not exclusively,
concerned with the use of such devices for the
handling of photographic emulsions and test sam-
ples.

Background of the Invention

It is known to use mechanical grippers in the
shape of fingers for handling containers of photo-
graphic emulsions and test samples. Suction de-
vices are also known handling these materials.
Both the mechanical grippers and the suction de-
vices may be pneumatically operated, and as a
result, containers containing photographic emul-
sions and test samples are handled by engage-
ment of the container by these pneumatically-op-
erated devices.

Problem to be solved by the Invention

Mechanical grippers in the form of fingers form
part of a complicated mechanism which normally
only grips a container at a single point. This means
that the container may be unbalanced as it is
moved from one position to another and its con-
tents may be spilled unless care is taken during
handling.

Suction devices handle containers by engaging
the inner surface of an upper portion of the con-
tainer. However, these devices will not hold con-
tainers which have been damaged at their upper
portion. Furthermore, the reduction in pressure re-
quired to operate these devices can affect the
contents of the container.

Summary of the Invention

It is an object of the present invention to pro-
vide an improved pneumatically-operated device
for handling containers which overcomes the prob-
lems associated with the prior art.

In accordance with one aspect of the present
invention, there is provided a device for handling
containers comprising:-

a body portion having a fluid inlet formed
therein;

a movable portion operable for moving be-
tween a first position and a second position, con-
tact being made with a container in the second
position;

operating means mounted in the body portion
and connectable to the movable portion; and

connecting means connecting the fluid inlet
with the operating means whereby connection of
the fluid inlet with an external fluid supply operates
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the operating means to effect movement of the
movable portion between the first and second posi-
tion.

Advantageously, the movable portion com-
prises a split ring which is expanded by the operat-
ing means. The connecting means may comprise a
plurality of tubular bore elements formed in the
body portion, each bore element comprising a fluid
passageway portion and a piston chamber portion.

Preferably, the operating means comprises a
plurality of piston elements mounted in respective
ones of piston chamber portions.

Advantageous Effect of the Invention

The device according to the present invention
is simply worked from a single controlled fluid
supply and will be able to handle containers which
are out of round or have damaged lips.

Furthermore, the device is small and light, and
its dimensions can easily be changed to allow for
the handling of different containers.

Brief Description of the Drawings

For a better understanding of the present in-
vention, reference will now be made, by way of
example only, to the accompanying drawings in
which:-

Figure 1 is a partly sectioned plan view of a

device constructed in accordance with the
present invention;

Figure 2 is a sectioned view taken on lines II-lI

of Figure 1; and

Figure 3 is similar to Figure 2, but illustrating

engagement of the device with a container.

Detailed Description of the Invention

The device in accordance with the present
invention forms an attachment which fits on to the
arm of a robot-type manipulating and positioning
machine. The purpose of the device is to grip
polished, smooth-sided stainless steel containers
so that they can be lifted and moved accurately
either at will or under computer control.

The device is disc-shaped to fit into a con-
tainer, and comprises a series of internal pistons
which can be moved in and out under air pressure
which bear against the back of a split expanding
ring. The expanding ring has a compliant surface
which can be forced by the pistons against the
inner surface of the container which is to be han-
dled.

When air pressure is applied to the device, the
pistons are forced outwards pushing the expanding
ring against the inner surface of the container.
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When the air pressure is released, the pistons
and expanding ring confract, releasing the con-
tainer and the positioning device is then free to
move another container.

In Figures 1 and 2, the device 1 of the present
invention is shown in detail. The device 1 com-
prises a substantially circular body portion 10 hav-
ing five tubular bores 12, 14, 16, 18, 20 which
extend radially outwardly from, and are fluidly con-
nected to, a central air inlet 32. The central air inlet
32 is connected to an air supply (not shown).

Each bore 12, 14, 16, 18, 20 comprises an
airway portion and a piston chamber portion (not
shown in detail) which has a respective piston 22,
24, 26, 28, 30 located therein. Each piston 22, 24,
26, 28, 30 is free to move within its associated
chamber portion, and movement within that cham-
ber is activated in response to air entering its
associated tubular bore 12, 14, 16, 18, 20 from the
air supply. Two of the tubular bores 12, 20 each
includes a respective vent hole 34, 36 which has
been drilled into the appropriate piston chamber
portion.

An annular groove 38 is formed in the body
portion 10 as is shown more clearly in Figure 2. An
expanding ring 40 is positioned in the annular
groove 38 and is operated by the pistons 22, 24,
26, 28, 30 to move it into and out of contact with a
container (not shown).

When air pressure is applied to the device 1
through central inlet 12, the pistons 22, 24, 26, 28,
30 move radially outwardly away from the inlet 12
and force the expanding ring 40 in groove 38
outwardly so that it projects beyond the body por-
tion 10.

An air pressure of approximately 55.12MPa
(80psi) is suitable for operation of this device. How-
ever, it will readily be understood that the air pres-
sure can be adjusted according to the particular
application.

Figure 3 illustrates the device 1 positioned in
the top of a container 42 with the expanding ring
40 pressing against inner wall 44 of the container
42. As shown here, piston 30 has been advanced
by the air pressure applied to the central inlet 32,
pushing the expanding ring 40 against inner wall 44
of the container 42. Likewise, the other pistons 22,
24, 26, 28 have advanced in similar manner push-
ing the expanding ring 40 against the wall 44.
Once, all the pistons 22, 24, 26, 28, 30 have been
extended in their respective tubular bores 12, 14,
16, 18, 20, to expand ring 40, the container 42 is
held securely and can be lifted and moved around.
By releasing the air pressure, the container 42 can
be left in any desired position.

Normally, each piston 22, 24, 26, 28, 30 is
restrained by the container 42 when air is applied
to the inlet 32. However, if the air is applied whilst
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the device 1 is not in a container, the two vent
holes 34, 36 provided in piston chamber portions of
tubular bores 12, 20 described above, will allow the
respective pistons 22, 30 to advance until the two
vent holes 34, 36 are exposed. Once exposed, air
applied to the device 1 will simply escape through
the holes 34, 36 to limit any further movement of
the pistons and the expanding ring 40. The vent
holes 34, 36 prevent over-expansion of the expand-
ing ring 40, and possible damage to the device 1.

The vent holes 34, 36 are provided in the
piston chamber portions of tubular bores 12, 20 as
they are located near the free end of the expanding
ring 40. This is because the ring 40 tends to
expand outwardly first at the free end as the air
pressure is applied. The vent holes 34, 36 are
positioned in the associated piston chamber portion
at a point which is normally radially inwardly of the
full stroke of the associated piston 22, 30 in its
piston chamber portion.

The expanding ring 40 is made of a hard
springy plastic material which allows the ring 40 fo
slide within the groove 38 and to grip the wall 44 of
container 42. As shown in Figure 1, the ring 40 is
split to allow expansion.

The ring 40 may be made of PVC or other
similar material which is coated on its outermost
surface (that is, the surface which will contact the
container) with a layer of a 'Neoprene' (Registered
Trade Mark) foam material or other rubberised
foam material.

Naturally, any other suitable material may be
used which has a high coefficient of friction and
which is sufficiently flexible to blend to the con-
tours of the container to provide the required en-
gagement between the expanding ring 40 and the
container being handled.

Alternatively, the ring 40 need not be coated
entirely with a foam material as described above.
Cut-outs may be formed in the outermost surface
of the ring which are filled with inserts of a suitable
material to provide localised areas which provide
the engagement between container and device in
the areas of the pistons.

Different piston arrangements may be utilised
according to size and application.

Although the device in accordance with the
present invention is described as a pneumatic de-
vice, other suitable operating fluids can be used.

Claims

1. A device (1) for handling containers compris-
ing:-
a body portion (10) having a fluid inlet (32)
formed therein;
a movable portion (40) operable for mov-
ing between a first position and a second posi-
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tion, contact being made with a container in
the second position;
operating means (22, 24, 26, 28, 30)
mounted in the body portion and connectable
to the movable portion (40); and 5
connecting means (12, 14, 16, 18, 20) con-
necting the fluid inlet (32) with the operating
means (22, 24, 26, 28, 30) whereby connection
of the fluid inlet (32) with an external fluid
supply operates the operating means (22, 24, 10
26, 28, 30) to effect movement of the movable
portions (40) between the first and second
position.

A device according to claim 1, wherein the 15
movable portion (40) comprises a split ring
which is expanded by the operating means

(22, 24, 26, 28, 30).

A device according to claim 1 or 2, wherein 20
the connecting means (12, 14, 16, 18, 20)
comprises a plurality of tubular bore elements
formed in the body portion (10), each bore
element comprising a fluid passageway portion
and a piston chamber portion. 25

A device according to claim 3, wherein the
operating means (22, 24, 26, 28, 30) comprises
a plurality of piston elements mounted in re-
spective ones of piston chamber portions. 30
A device according to claim 3 or 4, wherein at
least one of the piston chamber portions in-

cludes a vent hole (34, 36) to limit movement
of the movable portion (40). 35
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Fig.3.
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